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(57)Abstract 

PROBLEM TO BE SOLVED: To reduce the load on a storage system 
controller for purchasing an exchange PASS software or stopping and 
starting a server, by realizing the exchange of a MICRO program without 
stopping the server by shortening the time when a storage port cannot 
respond. 

SOLUTION: In the storage under SAN (storage area network) environment 
more than one spare port is set. When the MICRO program of the port 
provided to the storage is exchanged, attributive information belonging to 
the port is copied to the spare port and the connection to the server and 
the storage is switched to the spare port 
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(54) STORAGE WITH BUILT-IN PORT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce the load on a 
storage system controller for purchasing an 
exchange PASS software or stopping and starting a 
server, by realizing the exchange of a MICRO 
program without stopping the server by shortening 
the time when a storage port cannot respond. 
SOLUTION: In the storage under SAN (storage area 
network) environment, more than one spare port is 
set. When the MICRO program of the port provided 
to the storage is exchanged, attributive 
information belonging to the port is copied to the 
spare port and the connection to the server and 
the storage is switched to the spare port. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The storage which built in in the port characterized by to have the port which is 
connected to the switch to which a server is connected and builds in a micro program, said port 
and a spare port with the same function, a means answer the demand which exchanges said 
micro program and blockade said port, and the means that change connection so that an 
informational transfer may perform between said spare ports and said switches, if said port is 
blockaded. 

[Claim 2] Storage which built in the port according to claim 1 characterized by having a means 
to exchange said micro program while connection is changed so that an informational transfer 
can be performed between said spare ports and said switches. 

[Claim 3] Storage which built in the port according to claim 1 characterized by having a means 
to copy the attribute information which said port has when there is a demand which exchanges 
said micro program to said spare port. 

[Claim 4] It is the storage which has the 1st port connected with a server through a switching 
means. Said storage includes the 2nd port which is constituted by another object and connected 
with said 1st port with said server through said switching means. Said 2nd port maintains a link 
down condition, when the data transfer is performed between said server and said 1st port. Said 
storage has an attribute information transfer means to transmit the attribute information on said 
1st port to said 2nd port when a port exchange instruction is published from said storage. Storage 
characterized by making said 1st port into a link down condition when a transfer of said attribute 
information is completed. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the storage in SAN (Storage Area Network) to 
which a server and storage are connected to by the switch and it comes to connect this further. 
[0002] 

[Description of the Prior Art] Two or more ports in which it had address information, 
respectively in order to connect with a switch at the storage called RAID in SAN are prepared. 
The controller linked to a switch is formed in the server. Two or more things which connected a 
server and RAID to the switch are connected by the fiber channel (Fibre Channel) using these 



ports and controllers, and SAN is formed. This is one gestalt of the network configuration of 
typical SAN. 

[0003] The need of exchanging the micro program of the port established in storage in such a 
configuration comes out. For example, it is the case where it exchanges for what has version up 
in a micro program, and a failure occurs in the case where it exchanges for the upgraded micro 
program, or a micro program, and does not have a failure etc. 

[0004] In order to carry out micro program exchange conventionally, it is whether where it 
installed shift pass software in the server and two or more shift pass configurations are built, it 
carries out, or to stop a server and to exchange micro programs. Shift pass software is software 
with the function which makes a root change from failure generating pass to normal pass, and 
continues data I/O in the configuration connected with the server with two or more host bus 
adapters with two or more pass between RAID system units with two or more connection ports, 
when a failure occurs in the port of the host bus adapter and the interface cable of a server, and a 
RAID system unit. 

[0005] Furthermore, JP,9-62499,A has a publication about exchange of a micro program. Here, a 
processor makes those with four piece, and 1 of them blockade as an example, and loading of the 
new program memorized by the processor made to blockade at the auxiliary storage unit is 
carried out in the condition that other processors are continuing actuation. By carrying out 
sequential execution of this about other processors, while continuing on-line operation, renewal 
of a program can be completed by all processors. 
[0006] 

[Problem(s) to be Solved by the Invention] Costs start introducing the above-mentioned shift 
pass software into each server. Moreover, although on-line operation is continued as a whole by 
the method which carries out the sequential lock out of the processor for exchange of a program, 
the equipment with which exchange is performed during program exchange will suspend 
actuation, and a throughput declines. If compared with the processing speed of a server, long 
time amount is required for exchange of a program, and it is not desirable that the stop time of a 
server is long. 

[0007] Although there is a period when, as for this invention, processing is interrupted 
temporarily, offering the storage performed continuously has the actuation which the equipment 
with which exchange is performed also in program exchange should perform. 
[0008] 

[Means for Solving the Problem] A spare port is further added and established in storage. If there 
is an exchange demand of the micro program of a port, connection relation will be changed so 
that storage may be connected with a switch by the spare port about informational transfer 
processing. Exchange of a micro program is performed making processing with a server and 
storage continue in this condition. Termination of exchange of a micro program returns 
connection relation to the original port. 
[0009] 

[Embodiment of the Invention] One example of this invention is shown in drawing 1 . This shows 
some outlines of a SAN configuration. It has connected with the connection 108 prepared in the 
switch 105 by the controller 103 course, and the server 101 has connected the server 102 to a 
connection 109 by the controller 104 course. On the other hand, a port 115 and a port 1 16 are 
formed all over the same zone at storage 113, and these are connected to the connection 111 and 
connection 112 of a switch 105, respectively. The connection 109 and the connection 1 12 are 
connected for the connection 108 and connection 111 of a switch 105 again, respectively. The 
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data transfer is performed between a server and storage by this configuration. A switch 105 is 

connected to other switches which are not illustrated by the fiber channel 106. 

[0010] Furthermore, the spare port 1 17 is beforehand set up in the same switch zone as a port 

115 and a port 116. The spare port 1 17 is equipped with the same function as other ports. 

Although it connects with the connection 111 and the connection 1 12 physically, this spare port 

1 17 is in the link down (Link Down) (off-line) condition, and is not usually used. 

[001 1] The port 115 has memorized the attribute information 118. Attributes are the WWn 

information which identifies and manages the port of for example, RAID equipment (storage), 

and a host's controller uniquely, the information on the magnitude of the number of LUs / LU of 

the RAID equipment of a connection place, etc. The port 116 has memorized the attribute 

information 119 similarly. 

[0012] It connects with the disk unit 121,122 grade which takes a RAID configuration, and the 
controller 120 of storage 113 manages the control in storage 1 13, the exchange of the 
information on a server, and the exchange of data with the storage of further others while 
connecting with each port 1 15,1 16 and the spare port 117. 

[0013] The flow of processing of the storage to a micro exchange demand is shown in drawing 2 . 
The server 101 is carrying out the data transfer to the address information which the port 1 15 of 
storage 113 always has, and the server 101 is performing the I / O program only being conscious 
of a port 115. The demand of micro program exchange is advanced from a system administrator 
by the controller 120 of storage 113, and a controller 120 recognizes this (step 201). At this time, 
the port set as that it is exchange of a micro program and the object of exchange is specified. 
When a port 1 15 is specified, a controller 120 copies the attribute information 1 18 on a port 115 
to the spare port 117 altogether, and makes it the same condition as a port 115. (Step 202) . 
[0014] Then, a port 1 15 is blockaded. Then, a controller 120 makes the spare port 1 17 an on-line 
state, and makes it the condition which can log in from a server 101. Consequently, although it 
will be changeless if it sees from a server 101, connection between a connection 111 and a port 
1 15 is changed to connection between a connection 111 and the spare port 117 (step 203). Since 
the spare port 117 has WWn of a port 1 15 in this condition, a server 101 can perform the 
completely same radial transfer as a port 1 1 5 is in an on-line state. 

[0015] After it, a new program is installed in a port 115 (step 204). After the above processing, a 
controller 120 gives an unblocking demand to the spare port 1 17 and a port 115, blockades the 
spare port 117, and returns a port 1 15 to an on-line state. The data transfer processing in which a 
state of obstruction is canceled and a port 115 goes via the port 115 between a server 101 and 
storage 1 13 is resumed (step 205). 

[0016] Consequently, the flow of the processing of a single string of micro exchange to a port 
115 is ended. 

[0017] Also in case micro exchange occurs in another port 116, all the attribute information 119 
on the another port 1 16 is copied to the spare port 117, and same processing is performed. 
[0018] In this example, the time amount which both the port for micro exchange and the spare 
port blockade is time amount after the port for micro exchange blockades until it makes a spare 
port into online, and time amount which makes the port for micro exchange an on-line state after 
a spare port blockades, for example, becomes about 2 or less seconds. The port for micro 
exchange was blockaded, micro exchange was performed between them without using the 
conventional spare port, and in the micro exchange system which makes the port an on-line state 
again, information transfer between a server and storage was not completed about 40 seconds, 
for example. 
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[0019] As mentioned above, according to this example, by shortening the time amount which a 
port cannot answer, it becomes realizable to exchange micro programs, without stopping a 
server, and mitigation of employment of a storage system administrator can be aimed at. 
Moreover, installation of shift pass software becomes unnecessary. 
[0020] 

[Effect of the Invention] According to this invention, the period which processing by the server 
and processing of exchange of a micro program are parallel, and can perform them can be made, 
effect on processing by the server is lessened, and exchange of a micro program can be 
performed. 



[Translation done.] 



